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© Battery-powered data processor. 

© A battery-powered data processor lor protecting 
data and program from being lost due to the running 
down of a battery (32) during the suspend mode. 
Upon shifting of the mode to the suspend mode by 
an operation switch (12), a suspend control will 
1 ay of a main LCD (14) and the 

motor for a hard disc drive unit to hold a main CPU 
and will obtain quantified data indicating the remain- 
ing amount of energy of the battery (32) from a 



battery pack (31 1 f'her a -:u ' 
read out from a ROM table (30), based on data lower 
by one step from the step value or the quantified 
data, a"d wil be, d splayed in a sub LCD (11) by an 
LCD driver, whereupon the suspensive time display 
(43) on the sub LCD (11) will be decreased gradu- 
ally. When the battery charge level data from the 
battery pack (31) is changed, the suspend control 
» i correct the display oi > i > > r time. 
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BACKGROUND OF THE SNVENTiQN 

1. Field of the Invention: 

This invention relates to a data processor such 
as for a persona! computer, and more particularly 
to a battery-powered data processor having a sus- 
pend/resume function. 

2. Description of the Reiated Art: 

In compact personal computers such as a so- 
called note P.C., many battery-powered persona! 
computers have been put on the market in recent 
years. Such a conventional data processor is gen- 
erally equipped with a so-called suspend/resume 
function for temporarily suspending the norma! op- 
eration of the processor io suppress required pow- 
er consumption and for resuming the processor to 
the original status (the previous status). 

This suspend/resume function is exemplified 
by the following two methods. In one method, the 
contents of a main memory (ORAM), a video mem- 
ory (VRAM), etc. is temporarily saved in an exter- 
nal storage such as a hard disc while every power 
supply is cut off. In the other method, the contents 
of a main memory (DRAM), a video memory 
(VRAM), etc. are backed up by a battery while the 
minimum necessary logic circuit part is kept en- 
ergized. According to the former method, the pro- 
cessor can be resumed to the original status If the 
resume function succeeds irrespective of battery 
charge level, but the suspend function occasionally 
would not work normally, depending on the ap- 
plication program, so that the process cannot be 
resumed to the original status by the resume func- 
tion. Whereas the latter method is advantageous 
because the suspend function would be effective to 
all application programs. 

However, in the latter method, since the ma:n 
memory, the video memory and other iogic circuits 
are backed up by the battery, all data and pro- 
grams will disappear when the battery is drained in 
the suspend state, so that the processor cannot be 
resumed to the original status by the resume func- 
tion. 

SUMMARY OF THE SNVENTION 

With the foregoing problems In view, it is an 
object of this invention to provide a battery-power- 
ed data processor in which during the suspending, 
data and program will be protected from being lost 
due to the running down of a battery. 

According to a first aspect of the invention, 
there is provided a battery-powered data processor 
having a normal operation mode and a suspend 
mode for suppressing consumption of electric pow- 



er, comprising: means for detecting battery charge 
level data; means for storing a table mapping the 
battery charge level with respect to suspensibie 
times; means for reading out The cor res c 
5 suspensibie time from the table in the suspended 
mode, based on the battery charge level obtained 
by the detecting means; and means for displaying 
the suspensibie time read out by the reading 
means. 

10 According to a second aspect of the invention, 
the detecting means is situated in a battery pack, 
in which the battery is mounted, and includes 
means for measuring a charging/discharging cur- 
rent of the battery . 

is According to a third aspect of the invention, the 
storing means may be able to store a plurality of 
kinds of tables mapping different suspensibie times 
with respect to the same battery charge level and 
is abie to select any of the tables. 

20 According to a fourth aspect of the invention, 
the processor further comprises a suspend switch 
which shifts to a suspend state when depressed. 

According to a fifth aspect of the invention, the 
detecting means is capable of quantifying the bat- 

25 tery charge level into a predetermined numbered 
step for output, the reading means being capable 
of reading the corresponding suspensibie time from 
the table, based on the quantified value, the dis- 
playing means being capable of displaying the 

so read out suspensibie time, decreasing the dis- 
played contents gradually along with the lapse of 
time, and correcting the displayed contents to the 
suspensibie time corresponding to a new quantified 
value when the quantified value of the battery 

35 charge level is changed such new quantified value. 

With the first-named data processor, a suspen- 
sibie time corresponding to the battery charge level 
can be displayed. 

With the second-named data processor, the 

40 battery charge level can be detected by the charg- 
ing/discharging current measuring means of a 
micro computer, etc. mounted in the battery pack. 

With the third-named data processor, any one 
of the plural kinds of tables stored In the storing 

45 means can be selected and referred to. 

With the last-named data processor, the bat- 
tery charge level can be obtained from the detect- 
ing means in a quantified value. After if is shifted to 
the suspend mode, firstly a suspensibie time cor- 

50 responding to the quantified value will be dis- 
played, and thereafter the displayed contents will 
be decreased gradually with the lapse of time. 
Then when the quantified value of the battery 
charge level varies, the displayed value for suspen- 
se sible time wiii be corrected to a value correspond- 
ing to a new quantified value. 
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BREF DESCRIPTOR OF THE DRAWSNGS 

FIG. 1 is a block diagram showing part of a data 
processor according to one embodiment of this 
invention; 

FIG. 2 is a perspective view showing the entire 

data processor; 

FIG. 3 shows one status of display on a sub 
LCD of FIG. 1; 

FIG. 4 shows the contents of a ROM table of 
FIG 1; 

FIG. 5 is a flow diagram showing the suspend 
operation of the data processor; and 
FIGS. 6A through 6D show the display operation 
of the sub LCD. 

DETAILED DESCRSPTiON 

One embodiment oi this invention will now be 
described in detail with reference to the accom- 
panying drawings. In this embodiment, a so-called 
note personal computer is used as a data proces- 
sor. 

FIG. 1 shows the main part of a note personal 
computer of one embodiment of this invention, and 
FIG. 2 shows the overall appearance of the note 
personal computer. In FIG. 2, a push-type and 
momentary-type operation switch 12 is situated on 
a front surface of a body 10. Upon every depres- 
sion of the switch 12, the normal operation mode 
will be inverted to the suspend mode or vice versa. 
A pivotable screen panel 16 has a large liquid 
crystal display (main LCD) 14, which displays input 
data from a key board 13 and data created inside 
the process. This data processor has a small sub 
LCD 11 independently of the main LCD 34; the sub 
LCD 1 1 displays predetermined system information 
described below. The data processor starts to op- 
erate upon receipt of a current supply from a 
battery pack 31 detachable mounted on the side 
part of the body 10. 

In FIG. 1, inside the body 10 there is mounted 
a suspend control 21 for suppressing consumption 
of power for individual devices when it is in the 
suspend mode and controlling the sub LCD 1 1 via 
an LCD driver 28 at this time. The Individual de- 
vices of the processor include the main LCD 14, a 
hard disc (HD), a main CPU, etc. To the suspend 
control 21, the operation switch 12 is connected; 
when the switch 12 is depressed in the normal 
operation mode, the suspend control 21 will make 
a predetermined control for shifting the normal 
mode to the suspend mode. 

The processor is equipped with a main power 
source 23 and a sub power source 24 for output- 
ting a constant d.c. voltage, with the battery pack 
31 as an energy source. The sub power source 24 
normally backs up the suspend control 21, Ir- 



respective of whether a non-illustrated power 
switch is switched on or off. The main power 
source 23 starts to supply the power to the remain- 
ing part of the processor when the power switch is 

5 switched on. Inside the battery pack 31 , there are 
mounted a battery 32, a battery CPU 33 and a 
current detector 34. The battery CPU 33 manages 
the remaining amount of energy of the battery 32 
in real time, based on the cha ig schai 

w current detected by the current detector 34. From 
the battery pack 31, 5-bit data 37, into which the 
remaining amount of energy (i.e. charge level) of 
the battery 32 is quantified in five steps, will be 
given to the suspend control 21 and then will be 

?5 inputted to the LCD driver 27. 

To the suspend control 21, as shown in FIG. 4, 
a ROM table including a plurality of tables mapping 
the remaining about of energy (hereinafter called 
"battery charge level") of the battery pack 31 with 

20 respect to the suspensibie time is connected, in 
the table, the most significant 1 bit of 6 bits in the 
left column indicates whether or not the battery 
pack is loaded, while the lower 5 bits indicate the 
battery charge level. This 5 bit value corresponds 

25 to the battery charge level data 37. The suspend 
control 21, as described below, creates suspen- 
sibie time data to be displayed on the sub LCD 1 1 , 
based on the data in this table. Alternatively the 
ROM table may be mounted in the suspend control 

30 21. 

The suspend control 21 has an analog input 
terminal SO connected to a branch point of voltage 
dividing resistors 51, 52 situated in series between 
V co and GND. By varying the values of these 
35 voltage dividing resistors 51, 52 It Is possible to 
change the input voltage of the analog input termi- 
nal SO (e.g., between four values 5V, 3V, 2V and 
0V), selecting any one of the plural tables (e.g., 
four tables 44 - 47) stored in the ROM table 30. For 
40 instance, if the input voltage at SO is 5 V, the table 
44 will selected; if is 3V, the table 45 will be 
selected; and so forth. In these tables, different 
suspensibie times are mapped with respect to the 
same battery charge level. The reason why plural 
45 kinds of tables are provided is that the consump- 
tion of power at the suspend mode varies sharply 
between different models and also that the con- 
sumption of power at the suspend mode fluctuates 
even between identical models. By selecting a suit- 
so able table according to the difference in consump- 
tion of power, it is possible to display a suspen- 
sibie time corresponding to the respective case. 
During the manufacturing in particular, it is not 
necessary to change the ROM for every model 
55 according to the consumption power performance, 
and it is also possible to change easily even after 
the manufacturing. In this illustrated example, an 
input voltage of 5V is given, and the table 44 is 
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selected. 

FIG. 3 shows the display screen, on an en- 
larged scale, of the sub LCD 11. On the display 
screen are, a suspend mode display 41 in the form 
of an icon, a battery charge level display 42 in the 
form of five rectangular icon segments, and a 
suspensible time display 43 in the form of seven 
segments for every digit. Out of these displays, the 
suspend mode display 41 will be displayed accord- 
ing to an instruction from the suspend control 21 
during the suspend mode. And the suspensible 
time display 43 is controlled by the suspend con- 
trol 43, based on the battery charge level data 37 
obtained from the battery pack 31. in the normal 
operation mode, the current time appears on the 
suspensible time display 43. On the other hand, 
five segments constituting the battery charge level 
display 42 are mapped with respect to the individ- 
ual bit outputs of the 5-bit battery charge level data 
37; for "0" or "1 " of every bit, the display will be 
switched on or off. 

The operation of the note personal computer- 
will now be described. When the operation switch 
12 is depressed during the normal operation mode, 
the suspend control 21 detects this depression to 
control shifting the mode to the suspend mode. 
Specifically, the display of the main LCD 14 will be 
deenergized and the motor for the hard disc will be 
stopped and also the clock for the main CPU will 
be energized off and will then be held in the off 

Simultaneously, the suspend control 21 starts 
the process as shown in FIG. 5. Specifically, 5-bit 
data B as battery charge level data 37 is obtained 
from the battery pack 31 (step S101). Then Data B" 
is obtained by replacing the most significant "1" 
contained in the data B with "0" (step S102). 
Referring to the table 44 of the ROM table 30, a 
suspensible time T corresponding to the data B* is 
read out (step S 1 03) and is then outputted to the 
LCD driver 28 to display It on the sub LCD 1 1 (step 
SI 04). 

Assuming that raw data B from the battery 
pack 31 is "01 1 1 1 ", the battery charge level dis- 
play 42 of the sub LCD 1 1 will have four segments 
corresponding to the number of bits "1" flashing, 
as shown in FIG 6A. At that time, since the data B" 
will be "00111", the suspensible time data T 
"22:00" will be read out from the corresponding 
table 44. As a result, the suspensible time display 
43 of the sub LCD 11 will be "22:00". Therefore 
the user can discern that the suspend mode will 
continue for 22 hours. 

The battery charge level date B is thus re- 
placed with the data B' lower by one step for the 
following reason: For the raw data B, the battery 
charge level data is divided into five ranges, and 
the battery charge level data values within each 



range are quantified in a numbered step corre- 
sponding to the range. For example, assuming that 
raw data B is "01111", the battery charge level 
display 42 will have four segments flashing, as 

5 shown in FIG. 6A, while read battery charge level 
data is between "22:00" and "29:20" as shown In 
FIG. 6B. Therefore, referring to the table by using 
the data B directly, the display will be "29:20", 
which is larger by y than the actual battery charge 

70 level data. In such a case, a serious situation such 
as running down of the battery during the suspend 
mode might occur. Consequently, in this embodi- 
ment, for safety, the quantified value B* lower by 
one step from the quantified data B is used to 

75 display a value smaller by x from the actual battery- 
charge level data. 

In this embodiment, the battery pack 31 out- 
puts the data B to the suspend control 21. Alter- 
natively, the battery pack 31 may output data B', 

20 namely, a quantified value lower by one step from 
the step value corresponding to the existing range 
of the actual battery charge level data. 

After the suspensible time is outputted and 
displayed at step SI 04, the suspend control 21 

25 resets a non-illustrated built-in timer (step S105). If 
there is no change in data B (step SI 06; N) and 
the operation switch 12 is not depressed (step 
S107; N), the suspensible time T is decreased on 
the display by 1 decrement (step S109) with every 

so lapse of a predetermined time (e.g. , one minute) 
(step S108; Y), and the resulting suspensible time 
is displayed on the sub LCD 1 1 (step SI 04). As the 
foregoing procedures of steps S104 - S109 are 
repeated, the display will be decreased minute by 

35 minute. It the operation switch 12 is depressed 
(step SI 07: Y) , the resuming is performed (step 
S1 1 1 ). Therefore, the display of the main LCD 14 
will be turned on and the motor for the hard disc 
will start to operate, and at the same time, clock 

40 supply to the main CPU will be started to resume 
to the normal operation mode from the suspend 
mode. 

On the other hand, at step S106, if the date B 
is changed to a quantified value lower by one step 

45 (step S106; Y), the data replacement as of step 
Si 02 will not take place, and therefore, the cor- 
responding suspensible time T will be read out 
from the table 44 (step S110), using this new 
quantified value (date B), and will be displayed on 

so the sub LCD 11 (step Si 04). Accordingly, as 
shown in FIG. SC, the difference x' between the 
contents of the suspensible time display 43 and the 
real suspensible time will be corrected so that 
these two values will coincide with each other as 

55 shown in FIG. 6D. 

As mentioned above, according to this inven- 
tion, since the suspensible time corresponding to 
the battery charge level is displayed, it is possible 
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to effectively prevent any running down of the 
battery during the suspend mode. 

Further, since the battery charge ievel is de- 
tected by a micro computer built into the battery, it 
is possible to obtain the accurate battery charge 
ievel. 

Still further, since any one of plural kinds of 
tables stored in the storing means is selected and 
referred to, a suspensibie time corresponding to 
the actual situation or the actual value even when 
there is a difference and fluctuation in consumption 
of power between identical models, and the table 
can be shared between the models different in 
consumption of power. 

Furthermore, since the suspensibie time dis- 
played on the displaying means is decreased 
gradually with the lapse of time, it is possible to 
grasp the remaining time in real time. 

in addition, since trie suspensibie time display 
is corrected, the suspensibie time estimating a 
safety will be displayed soon after shifting the 
mode to the suspend mode, whereupon the con- 
tents of display can be corrected accurately. 

Claims 

1. A battery-powered data processor having a 
normal operation mode and a suspend mode 
for suppressing consumption of electric power, 
comprising: 

(a) mean (34) for detecting battery ctiarge 
level; 

(b) means (30) for storing a fable mapping 
battery charge ievel with respect to suspen- 
sibie times; 

(c) means (21) for reading out the corre- 
sponding suspensibie time from the table 
(30) in the suspended mode, based on the 
battery charge level obtained by said de- 
tecting means (34); and 

(d) means (11) for displaying the suspen- 
sibie time read out by said reading means 
(21). 

2. A data processor according to claim 1, wherein 
said detecting means (34) includes means for 
measuring a charging/discharging current to 
the battery (32). 

3. A data processor according to claim 1 , wherein 
said detecting means (34) Is situated in a bat- 
tery pack (31), in which the battery (32) is 
mounted, and includes means for measuring a 

argino d ging current to the battery 
(32). 

4. A data processor according to claim 1 , further 
comprising is ten (I2j which shifts 



to said suspend mode when depressed. 

5. A data processor according to claim 1 , wherein 
said storing means (30) is able to store a 
6 plurality of kinds of table mapping different 

suspensibie times with respect to the same 
battery charge level and is able to select any 
of the tables. 

?o 6. A data processor according to claim f , further 
comprising means for decreasing the dis- 
played contents by said displaying means (11) 
gradually along with the lapse of time. 

is 7. A data processor according to claim 1, wherein 
said detecting means (34) is capable of quan- 
tifying the battery charge ievel into a predeter- 
mined numbered step and outputting a quanti- 
fied value, said reading means (21) being ca- 

20 pable of reading the corresponding suspen- 

sibie time from said fable (30), based on the 
quantified value, said displaying means (11) 
being capable of displaying the read out 
suspensibie time, decreasing the displayed 

25 contents gradually along with the lapse of time, 
and correcting the displayed contents to the 
suspensibie time corresponding to a new 
quantified value when the quantified value of 
the battery charge level is changed to a such 

30 new quantified value. 

8. A data processor according to claim 1, further 
including a main display device (14), wherein 
said displaying means (1 1) is a dedicated dis- 
ss play device independent of said main display 

device (14). 

9. A data processor according to claim 1, wherein 
said displaying means (11) is a liquid crystal 

40 display device. 

10. A data processor according io claim 1, wherein 
said displaying means (11) is also capable of 
displaying an icon showing whether the 

45 present mode is the suspend mode or the 

normal operation mode. 

11. A data processor according to claim 1, wherein 
said displaying means (11) is capable of dis- 

50 playing the suspensibie time, which is read out 

by said reading means (21), when said data 
processor is in the suspend mode, and dis- 
playing a current time when said data proces- 
sor is in the normal operation mode. 

ss 

12. A data processor according to claim 7, further 
including second displaying means for display- 
ing battery charge level data directly corre- 
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spending the quantified value of the battery- 
charge level obtained from said detecting 
means (34). 

13, A data processor according to claim 7, wherein 5 
said reading means (21) obtains a quantified 
value lower by one step from the quantified 
value of the battery charge level obtained by 
said detecting means (34) and reads out from 

the table (30) the suspensibie time correspond- io 
ing to the obtained quantified value, 

14, A data processor according to claim 7, further 
including first displaying means (43) for dis- 
cs, i i i i > is 

a quantified value lower by one step from the 
quantified value of the battery charge ieve! 
obtained by said detecting means, and second 
displaying means (42) for displaying battery 
charge level data directly corresponding to the 20 
quantified value of the battery charge level 
obtained by said detecting means. 

15, A data processor according to claim 1, further 
comprising a sub power source (24) for nor- 25 
maily supplying necessary operating electrical 
power to said reading means (21) from the 
battery, and a main power source (23) for 
supplying necessary electrica! power to the 
components of said data processor from the so 
battery when a main power switch is switched 



7 



\ INPUT TO 

\so 


5 V 


3V 


2 V 


0 V 


000000 




00:00 




00:00 


00:00 


00:00 


000001 




07:20 




08:50 


11-flfl 

i s ,yy 




000011 




14:40 




17:40 


22:00 


29:20 


000111 




22:00 




26:20 


33:00 


44:00 


001111 




29:20 




35:10 


44:00 


58:40 


011111 




38:40 




44:00 


55:00 


73:20 


111111 


| 00:00 




00:00 


00:00 


00:00 




44 


45 


\ 

46 


47 



Fig. 4 



EP 0 534 006 A1 



(start) 

TAKE DATA 8 

FROi KS101 
BATTERY PACK 



OBTAINDATA B ! 
BY REPLACING THE 
MOST SIGNIFICANT 'T 



-S102 



READ SUSPENDABLE 
THE T CORRESPOND- 
ING TO DATA B' 



-S103 




Fig. 6A 



0:00 7:20 14:40 22:00^ 29:20 36:40 
I 1 f X^Y~1 1 



BATTERY CHARGE i BATTERY CHARGE 
LEVEL DATA (B f ) I LEVEL DATA (B) 
QU DISPLAY REAL BATTERY 
CHARGE 
LEVEL DATA 

Fig. 6B 



REAL BATTERY 
BATTERY CHARGE CHARGE LEVEL DATA 
LEVEL DATA T 

ON DISPLAY ^EW BATTERY CHARGE 
LEVEL DATA (B) 



Fig* 6C 



1 

BATTERY CHARGE LEVEL 
DATA ON DISPLAY = REAL 
BATTERY CHARGE LEVEL DATA 



Fig, 6D 



0 



EUROPEAN SEARCH REPORT 



EP 93 11 6360 



DOCUMENTS CONSIDERED TO BE RELEVANT 



PATENT ABSTRACTS OF JAPAN 

vol, 012, no. 175 (P-707)25 Hay 1« 

& JP-A-62 286 116 (CANON INC.) 12 

1987 

* abstract * 



US-A-4 380 726 (SADO ET AL.) 

* column 1, line 7 - column 2, line 59; 
figures 1-4 * 

EP-A-0 496 537 (IBM CORPORATION) 

2, line 10 - page 7, line 10 * 

* page 7, line 41 - line 56; figures 
1-4,9-12 * 

EP-A-0 404 061 (KABUSHIKI KAISHA TOSHIBA) 
coliwn 1, line 1 - column 12, line 6; 



2-4, 

8-10,15 

7 

1,11 
5,7 



2,4, 
8-10,15 



2-4,15 
1 



606F1/28 
G01R31/36 



16 February 1994 



Serrsple, M 



